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Telescope Project 
Kit Tyabandha, Ph.D. 


Basic research in science is essential for the development of tech- 
nology, and therefore is crucial to the future of a country. Amidst all 
instruments and instrumentations the telescope is perhaps one of the 
best to give someone a lifelong love of science. This project proposes 
to build efficient and inexpensive observatories, in both the optical and 
radio wavelengths, that can be used as prototype models for future con- 
struction of observatories within this kingdom and in the neighbouring 
countries. 


There are largely two stages, the first being design and construc- 
tion of pilot models, while the second the development of these models 
into a prototype model. In each of these stages there are two separate 
tasks to be done, one for an optical telescope and the other for a radio 
telescope. Optical telescopes operate on the range of wavelength of 
the visible light, that is in the order of 10~’ metres. Radio telescopes 
operate on wavelengths longer than this, to upto the order of a metre. 
The optical telescope will be of a reflection type. The radio telescope 
will have a dish similar to, but larger than those used in commercial 
satellite communication. The pilot models will be for the optical tele- 
scope 12 inches in diameter, and for radio telescope the dish 6 metres. 
Similarly the prototype models will be 20 inches for the reflector and 
15 metres for the radio. In order to minimise the cost and to promote 
self-sufficiency, all the material used will be of local origin and all the 
design made originally to meet our own local and temperate needs. 


The work involves designing and building both telescopes, the 
mounting together with its electrical and mechanical control systems, 
and the photographic equipments and instruments for the observation. 
The mirror used for the objective of the reflector will be made by hand 
by grinding two pieces of mirror together. The one with a concave 
surface must then be tested for its optical properties before being coated 
with silver in a chemical process. There is also the designing tasks for 
the body of the reflector, the dome to keep it in, as well as for the 
technical and physical appearance of the radio telescope and the motor 
drives equipped with a controller for both. 


The purpose of this project is to design and implement models of 
optical and radio telescope, and to use them to develop a prototype 
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that could be used for installation of observatories at locations within 
Thailand as well as in our neighbour countries, in order to promote a 
network of research in science within this region. Our next aim is to 
patent successful models, before letting people implement them free of 
charge for the purpose of research in astronomy and space science. 


Strategically the work needed is to find a suitable location and se- 
cure a permission to use it for installation of the instruments. Then we 
would seek for permission and build similar facilities for other univer- 
sities around the country, namely Chiangmai, Khonkaen, Silpakorn and 
Songkhla University’s. Through out the project support and help from 
sources both local and abroad would be welcome. Future connection 
may include the Manchester Astronomical Society and Jodrell Bank in 
England, and the radio array facility in Yamanashi, Japan. 


For millennia man has known astronomy. Glass appeared in Egypt 
around 3500 BC, and lenses have been made since 2000 BC. Hans Lip- 
pershey invented the refractory telescope in 1608. A year later Galileo 
heard about the invention and made one for himself, which he then 
used it for his famous observations the results of which is well known. 
Descartes (1637) studied aspherical surfaces and suggested combina- 
tions of lenses that correct spherical aberration. Mersenne (1636) pro- 
posed a reflecting telescope, but never put it into practice. Christian 
and Constantine Huygens experimented with lens combinations, and 
introduced new techniques of making an eyepiece (Smith, 1738). Gre- 
gory (1663), Newton (1718) and Cassegrain (1672) introduced differ- 
ent configurations of the reflecting telescope. Since then many a large 
telescope have been built. Silvering of glass was done by a process in- 
vented by Varnish and Mellish (Tallis, 1852). Carl August von Steinheil 
applied it to astronomical mirrors, as reported in Augsburger Allgemeine 
Zeitung on 24 March 1856. In 1943 studies by A McKeller showed that 
mirrors coated with aluminium reflected more light than those coated 
with silver. 


Heinrich Hertz discovered radio waves in 1886. Gulielmo Marconi 
sent wireless communication across Atlantic ocean in 1901. He used 
square-cone antennas. Karl Guthe Jansky built his Bruce Curtain an- 
tenna and found in 1932 cosmic radio waves at 20.5 MHz. Grote Reber 
(1940’s, 1941 and 1944) used a 9 metre parabolic reflector he built to 
map the sky at the radio wavelength of 2 metres. He realised that a 
radio telescope acts as a radiometer, which measures temperature of 
distant region in space that is coupled to the antenna via radiation 
resistance. 
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Radio noise from the sun was first detected by J S Hey (1946) in the 
wavelength of 4-6 metres. Radio telescopes, for example those owned 
by University of Manchester and Ohio State University, have revealed 
to us the existence of organic compounds in space (cf Blitz and Kutner, 
1981), which could give us some clue on the emergence of life on earth. 
Two atom organic molecules were found in interstellar space in 1937 
with the detection of methylidyne (CH) at visible wavelength by the 
telescope at Mt Wilson; then in 1968 three atoms, water (H2O), and four 
atoms, ammonia (NHs3), at 1.3 centimetre wavelength, by 20-foot radio 
telescope at Hat Creek; and then five atoms, formic acid (HCOOH) 
and cyano acetylene (HC3N) at 18.0 centimetre wavelength, by 140-foot 
radio telescope at National Radio Astronomy Observatory (NRAO). 


A radio telescope used in astronomy is a passive remote sensing 
device. It is shaped as a dish the surface of which is a reflector parabolic 
in shape. Parameters concerned with its design are the impedance, 
called radiation resistance, and its related antenna temperature. The latter is 
not an inherent property of the antenna, but has parameters which are 
dependent on the temperature of the region the antenna is looking at, 
hence the terms ‘temperature-measuring’ and ‘remote-sensing’ device. 


I proposed to visit Jodrell Bank Observatory in the UK several 
times over the period starting from 17 May 2006 until 17 November 
2006. During the said period I also plan to peruse materials in John 
Rylands Library to help getting the most out of the visits, for future 
design and construction of observatories and telescopes. With recom- 
mendations from the people at Jodrell Bank, I may visit also other 
observatories in Europe. I intend to introduce the observatory project 
to people at these places for future problem-solvings and funds. 


At first I had planned to visit England for a few months, and 
had booked a return ticket for 1 April 2006. Then I was told that I 
would be asked to leave Mahidol University and thus need not return to 
Thailand, so I bought myself a single ticket, that is without a returning 
flight, firstly for 16 April, and then postponed to 16 May 2006. As 
I have not bought a return ticket, I will need to buy this when I am 
already in England. I do not know how easy this is going to be, but 
the six month leave period I am applying for here should be enough to 
cover all contingencies regarding time. 


I do not know why that university was not interested in such use- 
ful project as this. The university seems to encourage only researches 
of trivial importance, instead of basic and fundamental projects. Even 
though this project may not be said to be basic, it aims towards a com- 
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plete understanding of the whole system and plants. It tries to produce 
a technology to build everything locally from scratch. 


My Observatory Project had been submitted for consideration for 
Thailand Research Fund. Because of my lacks of experience, it is pos- 
sible that I may not be successful with my application. But even if this 
were to be so, I will keep looking for funds both local and abroad. The 
project is now at the beginning of a designing stage, and therefore still 
does not need much money. 


Costs for this project include those for the design and construction 
of a prototype and a pilot model telescope. The costs for each model 
includes the instrument, body, mounting, housing to keep it in, and 
electrical and mechanical controlling devices. 
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